Abstract. The amount of water held in individual wetland basins depends not only on local climate patterns but also on groundwater flow regime, soil permeability, and basin size. Most wetland basins in the northern prairies hold water in some years and are dry in others. To assess the potential effect of climate change on the number of wetland basins holding water in a given year, one must first determine how much of the variability in number of wet basins is accounted for by climatic variables. I used multiple linear regression to examine the relationship between climate variables and percentage of wet basins throughout the Prairie Pothole Region of Canada and the United States. The region was divided into three areas: parkland, Canadian grassland, and United States grassland (i.e., North Dakota and South Dakota). The models -which included variables for spring and fall temperature, yearly precipitation, the previous year's count of wet basins, and for grassland areas, the previous fall precipitation -accounted for 63 to 65% of the variation in the number of wet basins. I then explored the sensitivities of the models to changes in temperature and precipitation, as might be associated with increased greenhouse gas concentrations. Parkland wetlands are shown to be much more vulnerable to increased temperatures than are wetlands in either Canadian or United States grasslands. Sensitivity to increased precipitation did not vary geographically. These results have implications for waterfowl and other wildlife populations that depend on availability of wetlands in the parklands for breeding or during periods of drought in the southern grasslands.
Introduction
The highly productive closed basins typical of the Prairie Pothole Region provide breeding and brood-rearing habitat for more than half of North America's waterfowl population (Batt et al., 1989) . Yearly population estimates of many duck species closely track the number of wet basins within the region (Johnson and Grier, 1988; Batt et al., 1989 ). An understanding of the contribution climate makes to wetland numbers is increasingly important as we enter a period of potentially enhanced greenhouse warming. Although considerable uncertainty exists in projections of climatic change (Cess et al., 1993) , general circulation models agree that temperatures will rise in the northern Great Plains (Smith and Tirpak, 1990; Karl et al., 1991a) . There is less agreement on potential changes in precipitation, but m o s t climate m o d e l s predict a slight net a n n u a l increase (Karl et al., 1991a;  see also Poiani and Johnson, 1991) .
The number of wetland basins holding water during any year is a function of physical properties of the site such as soil permeability, groundwater flow, and basin size, as well as climatic effects such as temperature and precipitation (Meyboom, 1966; Shjeflo, 1968; Winter, 1989; Poiani and Johnson, 1991) . The relative importance of each of these factors for water accumulation and retention has been studied for only a few wetlands (Winter, 1989) and may vary geographically. Because settling patterns of duck species throughout the Prairie Pothole Region vary and depend on local wetland conditions (Johnson and Grier, 1988) , understanding geographic variation in wetland response to climate is a critical step in anticipating the effects a changing climate might have on waterfowl populations. The purpose of this paper is to (1) report on regression models relating number of wet basins to climate variables throughout the Prairie Pothole Region; (2) explore the potential effects of temperature and precipitation changes on number of basins holding water; (3) compare sensitivities of wetlands in different geographic areas of the Prairie Pothole Region to climate; and (4) examine implications for waterfowl breeding in the Prairie Pothole Region.
The following definitions apply in this paper. Prairie Pothole Region refers to the geographic area extending south from the border of the boreal forests in Manitoba, Saskatchewan, and Alberta to the southernmost extent of the Wisconsin glaciation in North Dakota and South Dakota. The region is unified by an abundance of glacial depressions, but can be subdivided by predominant vegetation: parkland, in which basins are surrounded by aspen and willow, and grassland, where mixed-grass Prairie predominates. Wetland basins are glacially formed depressions, also known as potholes, that may or may not hold water in any given year; hereafter I refer to them simply as basins. Wet basins are those holding water during aerial surveys described below. Wetland classification follows Stewart and Kantrud (1971).
Methods
Models were developed using data from the annual May waterfowl breeding population and habitat surveys conducted by the United States Fish and Wildlife Service and the Canadian Wildlife Service (Henny et al., 1972) . These surveys are made from aircraft flown at an elevation of 30 to 50 m above ground along transects traversing strata of similar habitat ( Figure 1) ; both ducks and wet basins are counted. All seasonally and semipermanently flooded basins holding water are counted on one side of the transect to a distance of 200 m. Temporary wetlands and sheet water are not counted. Only those strata occurring within the Prairie Pothole Region for which transect end points could be obtained were used in model development (Table I) . I used data from strata 34 and 35 for model testing because the latitudes and longitudes of the transect end points became available after models were completed. Because I did not know the total number of basins on each transect, I set the largest number counted on each transect for the period covered by the data to 100%. Strata were classified as parkland or grassland according to Kiel et al. (1972) as modified by Sargeant et al. (1993) . Grassland was further divided
